Arsenic trioxide induced indirect and direct inhibition of glutathione reductase leads to apoptosis in rat hepatocytes.
Glutathione reductase (GR) is an essential enzyme which maintains the reduced state of a cell. Therefore GR malfunction is closely associated with several disorders related to oxidative damage. The present study reports toxic manifestation of arsenic trioxide in respect of GR leading to apoptosis. Isolated rat hepatocytes exposed to arsenic trioxide were analyzed for GR expression and activity. Arsenic resulted in a time dependent inhibition of GR mediated by the superoxide anion. The cellular demand of functional enzyme is achieved by concomitant rise in gene expression. However, direct inhibition of GR by arsenic trioxide was also evident. Furthermore, arsenic induced free radical mediated inhibition of GR was found to be partially uncompetitive and associated with time dependent decrease in the substrate binding rate. Externalization of phosphatidylserine, nuclear degradation, apoptosis inducing factor leakage, apoptosome formation, caspase activation, DNA damage and break down of PARP suggest consequential induction of apoptosis due to inhibition of GR. The implication of GR was further established from the reduced rate of caspase activation in the arsenic trioxide treated cell, supplemented with complete and incomplete enzyme systems.